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(54) METHOD AND APPARATUS FOR TREATING SURFACE WITH PLASMA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a continuous 
plasma treatment method for efficiently applying surface 
treatment or coating to the surface of a base material 
which is bulky and has a wide area at pressure near 
atmospheric pressure, and to provide an apparatus for 
the same. 

SOLUTION: The plasma treatment method by which a 
voltage is applied between counter electrodes which 
consist of a pair of perforated plate electrodes opposed 
at a fixed space, a plasma processing gas is supplied so 
as to blow it off from one electrode side of the counter 
electrodes to the other electrode side under 
approximately atmospheric pressure through the holes 
provided on each electrode, and the plasma processing 
gas which passed through a discharge space formed 
between the counter electrodes, and is plasma-activated 
is sprayed on the surface of an object to be treated 
placed oppositely to the counter electrodes to treat the 
object, is provided, and an apparatus for the plasma 
treatment is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In general plasma treatment gas, impressing voltage between 
counterelectrodes which comprise an A electrode which has a gas permeation hole, 
and a B electrode, and counter by a fixed interval under atmospheric pressure, It 
supplies so that it may blow off from the A electrode side on the outside of B 
electrode through a gas permeation hole provided in A electrode and B electrode, 
respectively, A plasma surface treatment method spraying plasma treatment gas 
which carried out plasma excitation, and which was excited by passing glow discharge 
space formed between counterelectrodes in plasma treatment gas on the processed 
material surface arranged to an opposite hand the A electrode side of B electrode. 
[Claim 2]The plasma surface treatment method according to claim 1, wherein A 
electrode has a supply function of plasma treatment gas. 

[Claim 3]The plasma surface treatment method according to claim 1 or 2 impressing 
bias voltage between B electrode and a processed material. 

[Claim 4]- In general a voltage applying device for generating glow discharge plasma 
between a counterelectrode which comprises an A electrode which has a gas 
permeation hole, and a B electrode, and counters by a fixed interval, and - 
counterelectrode, and - plasma treatment gas under atmospheric pressure, A gas 
supply device for supplying so that it may blow off from the A electrode side on the 
outside of B electrode through a gas permeation hole provided in A electrode and B 
electrode, respectively, a plasma surface treatment device characterized by a thing 
constituted even if small, ** et al. 

[Claim 5]The plasma surface treatment device according to claim 4, wherein A 
electrode has a supply function of plasma treatment gas. 

[Claim 6]The plasma surface treatment device according to claim 5 or 6 having a 
function in which bias voltage can be impressed between B electrode and a processed 
material. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the atmospheric pressure 
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low-ternperature plasma surface treatment method which performs efficiently surface 
treatment of the base material surface which has a bulky and large area, and coating 
by the pressure near atmospheric pressure, and its device. 
[0002] 

[Description of the Prior Art]In recent years, the art of generating low-temperature 
glow discharge plasma under atmospheric pressure is developed, and it is used for 
various uses. This art introduces gas for plasma generations like helium into the 
discharge section formed between the high voltage electrode which counters by a 
fixed interval, and an earth electrode under atmospheric pressure or the pressure 
near the atmospheric pressure, and. Said discharge section is made to generate glow 
discharge plasma by carrying out the seal of approval of high-frequency ac voltage or 
the DC pulse voltage to inter-electrode [ said ]. Compared with the plasma treatment 
under the vacuum performed conventionally, since the method of performing surface 
treatments, such as surface treatment and thin film forming, using such atmospheric 
pressure glow discharge plasma needs neither formation of low-pressure atmosphere, 
nor the equipment for pressure control, its cleanup cost is small and it ends. And 
since processing at low temperature is possible, it has the feature of being applicable 
also to the processed material of a low melting point like a plastic film. 
[0003]When performing processing of a substrate with comparatively thin thickness 
like a film or a sheet using atmospheric pressure glow discharge plasma, between the 
high voltage electrodes and earth electrodes which counter by a fixed interval is made 
into a plasma discharging part, and the method of arranging a processed material to 
this inter-electrode one is known. For example, in a JP,1 1-244689,A gazette. 
Face-to-face [ which confronted the cylindrical roll electrode and the curved-surface 
electrode each other by abbreviation regular intervals ] is made into plasma discharge 
space, and the method of carrying out continuous processing by conveying a 
substrate by rotation of a roll electrode is indicated, sticking the sheet shaped based 
material which is a processed material to the discharging face of a roll electrode. Thus, 
since the method of arranging a processed material substantially to inter-electrode 
can take a large plasma discharge field, when performing continuous processing of a 
large area, it is advantageous. However, when the shape and the size of a processed 
material have restriction and the processed material has been arranged between in 
discharge plasma (i.e., an electrode and an electrode), discharge plasma is affected, 
and also when the processed material was large, the discharging condition [ become / 
discharge voltage becomes high and / difficult to discharge ] also had restrictions. 
[0004]Plasma generating gas is fed to the discharge section which made the high 
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voltage electrode and the earth electrode counter by a fixed interval, and formed 
discharge space on the other hand, Plasma excitation is carried out and the method of 
processing said processed material surface, i.e., a plasma ****** approach, is known 
by spouting on the processed material surface which injects and counters out of a 
discharge section, for example, the torch type plasma ****** device which carried 
out coaxial arrangement of the gas introducing pipe to the cylindrical discharge 
section which placed-opposite-established discharge space for the earth electrode in 
inter-electrode cylindrical centering on the high voltage electrode at the 
JP,3-219082,A gazette — and, Connect the gas supply line of double pipe 
construction to one blockade top end of a box-like discharge section, and an exhaust 
pipe is connected to the top other end, It is indicating about the straight-line plasma 
****** device which for [ two or more pairs ] arranges the high voltage electrode and 
earth electrode of a couple which laminated dielectrics, such as glass, via an insulation 
material separator to a thin tabular electrode plane, and forms discharge space in the 
open lower end side. By introducing re a eta nt gas in the discharge space currently 
maintained at atmospheric pressure, and impressing necessary voltage between a high 
voltage electrode and an earth electrode, glow discharge happens, the plasma 
excitation of reactant gas occurs, and the processed material surface which was 
made to counter a high voltage electrode and an earth electrode, and has been 
arranged can be processed. 

[0005]The device which improved the fault of said straight-line plasma ****** device 
is indicated by the JP,1 1-269286,A gazette. Namely, while the high voltage electrode 
is formed in inner substance batten plate shape, on both sides of an insulator, the 
placed opposite of the above-mentioned earth electrode is carried out to the both 
sides of the thickness direction of this batten-plate-shape high voltage electrode, 
respectively, While making the longitudinal direction meet the inside of the inner 
substance of the above-mentioned batten-plate-shape high voltage electrode and 
forming the supply path of the above-mentioned reactant gas, In rear surface both 
sides by the side of the crosswise end of this batten-plate-shape high voltage 
electrode, two or more slit shape gas ********** which make free passage 
connection along with the above-mentioned longitudinal direction in the 
above-mentioned reactant gas supply path, respectively in fragments, and a rear 
surface — it arranges alternately, is formed and is constituted by slit shape gas 
********** of these rear surface plurality — the account of the upper blows off and 
the device which can be spouted to approximately linear shape is indicated from the 
part to the processed material surface in the plasma excitation gas style. A such 
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plasma ****** approach is not influenced by the shape of a processed material, but 
can respond also to a bulky potato or complicated shape. However, since this method 
was not able to carry out the plasma ****** deer of punctiform or the line 
theoretically, when a large area needed to be processed, it blew off and had the 
problem that two or more torches had to be put in order, and had to be used, or 
processing speed had to be stopped low. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is proposed that the 
inconvenience of such conventional technology should be canceled. That is, an object 
of this invention is to provide the plasma surface treatment method which can 
perform efficiently surface treatment of the base material surface which has a bulky 
and large area, and coating to continuation by the pressure near atmospheric pressure, 
and the device for it. 
[0007] 

[Means for Solving the Problem]This invention persons inquired wholeheartedly in 
order to solve an aforementioned problem. As a result, in general plasma treatment 
gas, impressing voltage between counterelectrodes which comprise an A electrode of 
a couple which consists of a perforated plate which counters by a fixed interval, and a 
B electrode under atmospheric pressure, It supplies so that it may blow off from the A 
electrode side to the electrode B side through a hole provided in each A electrode and 
B electrode, By spraying the processed material surface which countered an opposite 
hand the A electrode side of B electrode, and has arranged plasma treatment gas 
which excited by passing discharge space formed between counterelectrodes in 
plasma treatment gas, and was excited, it found out that an aforementioned problem 
was solvable and resulted in this invention. With a plasma surface treatment device 
used as one counterelectrode of a component which consists of A electrodes of a 
couple which consists of a perforated plate which counters by a fixed interval, and the 
electrodes B, it found out that an aforementioned problem was solvable and resulted 
in this invention. Namely, in general plasma treatment gas, impressing voltage between 
counterelectrodes which comprise an A electrode which has a gas permeation hole, 
and a B electrode, and counter by a fixed interval according to this invention under 
atmospheric pressure, It supplies so that it may blow off from the A electrode side on 
the outside of B electrode through a gas permeation hole provided in A electrode and 
B electrode, respectively, By passing glow discharge space formed between 
counterelectrodes in plasma treatment gas, plasma excitation is carried out and a 
plasma surface treatment method spraying excited plasma treatment gas on the 
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processed material surface arranged to an opposite hand the A electrode side of B 
electrode is provided. 

[0008]The above-mentioned plasma surface treatment method, wherein A electrode 
has a supply function of plasma treatment gas is provided. 

[0009]A plasma surface treatment method of one of the above more preferably 
characterized by impressing bias voltage between B electrode and a processed 
material is provided. 

[0010]In general a voltage applying device for generating glow discharge plasma 
between a counterelectrode which comprises an A electrode which has - gas 
permeation hole, and a B electrode, and counters by a fixed interval, and - 
counterelectrode, and - plasma treatment gas under atmospheric pressure, A gas 
supply device for supplying so that it may blow off from the A electrode side on the 
outside of B electrode through a gas permeation hole provided in A electrode and B 
electrode, respectively, and a plasma surface treatment device characterized by a 
thing constituted even if small, ** et al., are provided. 

[001 1]The above-mentioned plasma surface treatment device, wherein A electrode 
has a supply function of plasma treatment gas is provided. 

[001 2]A plasma surface treatment device of one of the above having more preferably 
a function in which bias voltage can be impressed between B electrode and a 
processed material is provided. 
[0013] 

[Embodiment of the Invention]In general plasma treatment gas, impressing voltage 
between the counterelectrodes which this invention comprises A electrode and B 
electrode which have a gas permeation hole, and counter by a fixed interval under 
atmospheric pressure, It supplies so that it may blow off from the A electrode side on 
the outside of B electrode through the gas permeation hole provided in A electrode 
and B electrode, respectively, By passing the discharge space formed between 
counterelectrodes in plasma treatment gas, plasma excitation is carried out and it 
makes to spray the excited plasma treatment gas on the processed material surface 
arranged to the opposite hand the A electrode side of B electrode into a main point. 
By doing in this way, a large number blow off, there is no problem that a torch must be 
put in order and used or processing speed must be stopped low, and moreover it is not 
influenced by the shape of a processed material, but the thing of a bulky potato or 
complicated shape can be processed. This invention is explained in detail below. 
[0014]In this invention, the shape in particular of the processed material in which 
plasma discharge processing is possible is not limited. The raw material in particular 
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may not be limited, either, for example, you may be resin, metal, paper, cloth, 
non-****, etc. As resin, thermoplastics, thermosetting plastic, a reacting cure thing, 
etc. are mentioned among these. As an example of resin, polyolefin system resin, such 
as polyethylene and polypropylene, Polyamide system resin, such as polyester, such 
as polyethylene terephthalate and polyethylenenaphthalate, nylon 6, and Nylon 12, 
polystyrene, a polyvinyl chloride, polycarbonate, polyacrylonitrile, polyimide, and 
polytetrafluoroethylene are mentioned. It may compound with raw materials other 
than the thing compounded even if it blended two or more resin, or resin. 
[001 5]The gas for the plasma surface treatment used by this invention is used for the 
purpose of generating of plasma, and surface processing. And as gas for mainly 
generating plasma, rare gas, nitrogen gas, or air is mentioned. And the above 
mentioned most desirable gas is helium of rare gas, and it can also use argon 
conveniently. 

[001 6]The raw gas added to the above-mentioned plasma generating gas on the other 
hand in order to raise a treatment effect is suitably chosen according to the purpose 
of a surface treatment. For example, in order to give water repellence to the 
processed material surface. Ethylene fluoride sequence hydrocarbon compounds, 
such as 4 fluoridation ethylene and 6 fluoridation propylene, The organic compound 
which has functional groups, such as fluorination hydrocarbon-of-methane-series 
compounds, such as 4 fluoridation methane and 6 fluoridation ethane, chain 
hydrocarbon with the side chain containing a fluorine atom, or fluorination aromatic 
hydrocarbon, can be used. 

[001 7]In giving hydrophilic nature to the processed material surface, it chooses the 
gas of the organic compound which can make the layer which has functional groups, 
such as a carbonyl group, a carboxyl group, hydroxy!, and an amino group, form in the 
surface as raw gas, and its steam. More specifically Alkane system compounds, such 
as methane, ethane, and propane, Alkene series compounds, such as ethylene, 
propylene, and a butene, pentadiene, Alkyne system compounds, such as alkadiene 
system compounds, such as butanediene, acetylene, and methylacetylene, Aromatic 
hydrocarbon system compounds, such as benzene, toluene, and naphthalene, 
cyclopropane, Cycloalkene system compounds, such as cycloalkane series 
compounds, such as a cyclohexene, cyclopentene, and a cyclohexene, Amino 
compounds, such as aldehyde system compounds, such as ketone system compounds, 
such as alcohol system compounds, such as methanol and ethanol, acetone, and 
methyl ethyl ketone, methanal, and ethanal, trimethylamine, and dimethylamine, etc. 
are mentioned. Inorganic gas, such as oxygen gas, nitrogen-oxides gas, sulfur oxide 
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gas, hydrogen gas, ammonia, and a steam, may be used as other raw gas. 
[001 8] Metal oxide thin films, such as Si02, Ti02, Sn02, and ZnO, can be made to form 
in the processed material surface as raw gas by using the metal-hydride of metal, 
such as Si, Ti, Sn, and Zn, a metal-halogenated compound, metal alcoholate, etc. The 
processed material in which such a metallic oxide was formed has the feature of 
having gas barrier nature, optical functionality, conductivity, etc. 

[0019]The compound used as the above-mentioned raw gas may be used 
independently, and may use two or more sorts together depending on the purpose. 
Although the mixing ratio in the case of mixing and using the gas for generating the 
above-mentioned raw gas and plasma is suitably determined by the kind of the gas 
and raw gas for generating the plasma to be used, Since generating of uniform 
discharge plasma will become difficult even if it carries out the seal of approval of the 
volts alternating current if the concentration of raw gas exceeds 10 volume %, 0.01 - 
10 volume % is preferred, and is 0.01 to 5 volume % more preferably, 
[0020]Next, the plasma surface treatment method and device of this invention are 
explained more to details, referring to drawings. Drawing 1 , drawing 2, and drawing 3 
are the type section figures showing one embodiment of the plasma surface treatment 
device of this invention. In the embodiment shown in drawing 1 , the counterelectrode 
is constituted by arranging the A electrode 2 and the B electrode 3 which counters by 
a fixed interval by having the A electrode 2 in which the plasma surface treatment 
device 1 has a gas permeation hole, and a gas permeation hole. The A electrode 2 is 
approached, the gas supply machine 4 which has a gas spit hole of a large number 
arranged uniformly is arranged, and the plasma treatment gas for a plasma surface 
treatment is introduced after this. The example of the gas blow-off side of said gas 
supply machine 4 was shown in drawing 4 . The shape of a spit hole and arrangement 
will not be limited especially if gas can be blown off and done uniformly, for example, 
many circular holes can be arranged like drawing 4 (a) in the minimum case, or they 
can arrange two or more slit shape gas spit holes where width is narrow so that it may 
be illustrated by drawing 4 (c) and drawing 4 (d). A gas blow-off side may comprise a 
wire gauze so that it may be illustrated by drawing 4 (b), and it may comprise a porous 
body and a fiber aggregate. There is no restriction in particular in the shape of these 
spit holes, and it is suitably chosen according to terms and conditions, such as the 
amount of blow off of gas, distance with A electrode, an interval of A electrode and B 
electrode, and shape of these electrodes. It is not limited especially although the case 
where the blow-off range of gas was a rectangle was shown here. And the plasma 
treatment gas which is near the B electrode, and passed through and carried out 
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plasma excitation of the discharge space formed between countereiectrodes by 
arranging a processed material to an opposite hand to A electrode is sprayed on the 
processed material surface, The active species in the gas by which plasma excitation 
was carried out acts on the surface of a processed material, and processing is made. 
[0021 ]The thing of the same structure as the gas blow-off side of said gas supply 
machine 4 illustrated to drawing 4 can be used for the shape of A electrode which 
constitutes a counterelectrode, and B electrode. However, as a lot of gas supplied 
from the gas supply device as possible can arrive at the processed material surface, 
what has thickness thin as much as possible is preferred from moreover the supply 
efficiency of electric power being high, and the electrode of the shape of a wire gauze 
as shown in drawing 4 (b) is the optimal, especially if the construction material of A 
electrode and B electrode is an electrical conducting material, it will not be limited, but 
alloys, such as stainless steel system steel, brass, carbon steel, and super-steel, 
copper, aluminum, etc. are mentioned -- these — a simple substance — ■ or it can be 
used, combining suitably. What covered the surface of the charge of a nonconductive 
material with the electrical conducting material can be used. A electrode and B 
electrode — as for at least one side of the field which counters mutually, being 
covered with the solid dielectric is desirable. As construction material of a solid 
dielectric, things, such as glass, ceramics, and a heat-resistant plastic, can be 
illustrated. As encased type voice of an electrode surface, formation of the 
metallic-oxide tunic by oxidizing the surface of metal of an electrode is also preferred. 
[0022] Subsequently, the embodiment shown in drawing 2 shows the gestalt the A 
electrode 2 has a gestalt and a supply function of said plasma treatment gas. By 
considering it as such a gestalt, it becomes unnecessary to devise the electric 
insulation needed when a gas supply device and A electrode are installed 
independently, a device can be simplified, and it is desirable. Each same-shaped thing 
can adopt the shape of the gas spit hole established in A electrode in this case (gas 
supply device) with having illustrated to drawing 4 . Although the same thing is 
employable with the shape of B electrode in this case having been shown in drawing 4 , 
the electrode of the shape of a wire gauze as shown in drawing 4 (b) is the optimal. 
[0023]The embodiment shown in drawing 3 can impress bias voltage now between B 
electrode and a processed material. While an electric field comes to arise to the space 
near the processed material, and the ionic species of A electrode and the plasma 
treatment gas by which plasma excitation was carried out by B inter-electrode are 
accelerated and becoming easy to arrive at the processed material surface by having 
such composition, since the effect of improving a surface state becomes large, it is 
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desirable. In this case, a voltage seal-of-approval power supply must be connected to 
A electrode, and B electrode must be grounded. The shape of A electrode, B 
electrode, and the gas blow-off side of the gas supply machine 4 is the same in having 
described the embodiment described using drawing 1 . 

[0024]As voltage supplied from the voltage impressing power supply 4, the 
high-frequency ac voltage or the arbitrary wave-like pulse voltage of a sin waveform 
are used. Although the waveform in particular of pulse voltage is not limited, an 
impulse type, a square wave, or the thing that modulated these is illustrated, the piece 
a repetition of positive/negative may be sufficient as whose polarity of pulse voltage 
and which carries out and carries out the seal of approval of the voltage to the 
positive or negative one of polarity side — a wavelike waveform may be sufficient. As 
for the frequency of the voltage for generating plasma in this invention, although 
limitation in particular is not carried out, 1 kHz - 100 MHz are preferred. A direct 
current may be superimposed and used for said high-frequency ac voltage and pulse 
voltage. As an example of the frequency of high-frequency ac voltage, the 1 3.56-MHz 
thing used well industrially can be used. Although generating of plasma is made by 
impressing voltage to an electrode, since it changes with the construction material of 
A electrode to be used and B electrode, shape, sizes, etc., suitable voltage intensity 
can be suitably selected in consideration of these. If voltage intensity is too low, 
plasma cannot be generated, and on the contrary, if voltage intensity is too high, 
plasma will shift to arc discharge. 

[0025]Although the counterelectrode which A electrode and B electrode constitute 
explained by the above explanation as what has a parallel plate type supposing the 
case where the treated surface of a processed material is a flat surface, When a 
treated surface is a curved surface, it is also possible to also make shape of a 
counterelectrode into a cylinder opposite monotonous type, a ball opposite 
monotonous type, a hyperboloid opposite monotonous type, coaxial-circles telescopic 
structure, etc. in consideration of the curved surface shape. 
[0026] 

[Example]Below, this invention is explained more to details using an example. 
[0027][Example 1] Here, the plasma surface treatment device which showed the 
outline in Drawing 2 was used. As an A electrode which has a plasma gas supply 
function, the thing made from aluminum which has the opposed face shape [ in general 
be / the same as that of drawing 4 (a) / it ] to B electrode was used. The shape of the 
opposed face to B electrode of A electrode is 60 mm by 30 mm, and, specifically, a gas 
spit hole 1 mm in diameter is installed at intervals of [ 72 ] about 4 mm. On the other 
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hand, as a B electrode, from A electrode, the wire gauze made from stainless steel 
(58.3% of 0.25 mm of aperture size [ of 0.89 mm ]-wire-sizes-numerical aperture) was 
separated 1 mm, and was installed. From B electrode, the polyethylene terephthalate 
board (it abbreviates to a PET board below) with a thickness of 1 mm which is a 
processed material was separated 1 mm, and has been arranged. The PET board 
which is a processed material is movable with constant speed, maintaining the always 
same interval as B electrode with a conveyance drive. Changing processing speed 
according to the operation shown below, using such a device, as shown in the 1st 
table on the surface of the PET board, hydrophilization treatment was performed and 
the angle of contact over the water of the PET sheet surface after processing was 
measured. A result is shown in the 1st table. 

<Operation> First, the processed material conveyance drive was worked and the PET 
board was continuously moved with predetermined movement speed. Next, supplying 
helium at the rate of flow of 5000 rnl/min as gas for a plasma surface treatment from 
the gas spit hole of A electrode. From the power supply, 13.56-MHz high frequency 
was impressed between A electrode and said B electrode, the plasma region was 
formed between counterelectrodes, and the surface treatment of the surface of said 
PET board was carried out continuously. 
[0028] 
[Table 1] 



(m/m L n) 




mm* 

( d e g r e e) 


0. 0 6 


3 0 


1 7 


0 ♦ 1 2 


1 5 


1 7 


0, 6 


3 


4 3 






7 5 



[0029] Even if it changes the movement speed of a PET board, compared with what 
has nothing processing, the angle of contact is all small, and it is clearer than Table 1 
that hydrophilization of the PET sheet surface was carried out continuously. When 
processing spots were investigated about the PET board after processing, there is no 
variation in the treatment effect by a place, and it has checked that very uniform 
processing could be performed. 

[0030][Example 2] Here, the plasma surface treatment device which showed the 
outline in Drawing 3 was used. As a gas supply device, the thing made from Teflon 
(registered trademark) which has gas blow-off face shape [ in general be / the same 
as that of Drawing 4 (a) / it ] was used. The gas blow-off side of a gas supply device is 
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60 mm by 30 mm, and, specifically, a gas spit hole 1 mm in diameter is installed at 
intervals of [ 72 ] about 4 mm. It countered directly under the gas supply device at 
intervals of 1 mm, and A electrode and B electrode were installed in it. As said A 
electrode and a B electrode, the wire gauze made from stainless steel (58.3% of 0.25 
mm of aperture size [ of 0,89 mm ]-wire~sizes~numerical aperture) was used. The bias 
electrode 7 which carried out the seal of approval of the bias voltage of DC-80V was 
stuck to the PET board with a thickness of 1 mm which is a processed material. The 
PET board which is a processed material is movable with constant speed, maintaining 
the always same interval as B electrode with a conveyance drive. Changing processing 
speed according to the operation shown below, using such a device, as shown in the 
2nd table on the surface of the 1-mm-thick PET board, hydrophilization treatment 
was performed and the angle of contact of the PET sheet surface after processing 
was measured. A result is shown in the 2nd table. 

<Operation> First, the processed material conveyance drive was worked and the PET 
board was continuously moved with predetermined movement speed. Next, supplying 
helium at the rate of flow of 5000 ml/min as gas for a plasma surface treatment from 
the gas spit hole of a gas supply device. From the power supply, 13,56-MHz high 
frequency was impressed between A electrode and B electrode, the plasma region 
was formed between counterelectrodes, and the surface treatment of the surface of 
said PET board was carried out continuously. 
[0031] 
[Table 2] 



(m/m in) 


mmmm < s e c > 


(degree) 


0, 06 


3 0 


1 7 


0, 12 


1 5 


1 7 


1 0. 6 


3 


2 9 


I. 2 


1. 5 


4 0 






7 5 



[0032]Even if it changes the movement speed of a sheet, compared with what has 
nothing processing, the angle of contact is all small, and it is clearer than Table 2 that 
hydrophilization of the PET sheet surface was carried out continuously. It is clear that 
the same treatment effect is acquired more for a short time as compared with 
Example 1. When processing spots were investigated about the film after processing, 
there is no variation in the treatment effect by a place, and it has checked that very 
uniform processing could be performed. 
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[0033] 

[Effect of the Invention]As explained above, according to this invention, the plasma 
surface treatment method which can perform efficiently surface treatment of the 
base material surface which has a bulky and large area, and coating by the pressure 
near atmospheric pressure, and the device for it are provided. It can be said that they 
are useful when the plasma surface treatment method and device of this invention 
form the thin film of various character on the surface of a processed material, and 
they are size the place benefited to industry. 
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